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AB A process was disclosed for the preparation of the intermediate 

thioester, 2-mercapto-behzothiazolyl (Z) -2- (2-amino-4-thiazolyl) -2- 
acetyloxyiminoacetate (I) , and its subsequent amidation reaction with 
7-amino-3-vinyl-3-cephem-4-carboxylic acid II (R = H) or a corresponding 
cephem ester, such as II (R = C6H4-4-OMe, C6H4-4-N02, CHPh2) , to form the 
P-lactam antibiotic Cefdinir (III) . 
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JP 2003-81273 

Disclosed is a novel crystal (B-type crystal) of 7- [2- (2-aminothiazole-4- 
yl) -2-hydroxyiminoacetamido] -3-vinyl -3-cephem-4-carboxylic acid (a syn 
isomer) , characterized in that it exhibits peaks at diffraction angles 
shown in the following Table 1, in its powder X ray diffraction pattern; 
Table 1 Diffraction Angle 2G (°) approx. 11.7 approx. 16.1 
approx. 18.6 approx. 21.2 approx. 22.3 approx. 24.4 approx. 26.2 and a 
method for preparing the novel crystal which comprises forming a 
crystal from a solution at a temperature of -5 to 5°C in an acidic state. 
The crystal is not bulky, exhibits good stability and good f ilterability, 
and is excellent in the solubility toward water, and thus can be prepd 
. with ease. 
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AB Novel 4-halo-2-oxyimino-3-oxo-butyric acid-N, N-dimethyl formiminium 

chloride chlorosulfate derivs . , such as XCH2COC( :N0R) COS020CH : NMe2Cl I [X 

= CI, Br; R = H, alkyl, an easily removable hydroxyl protective group, 

CH2COOR5, C(CH3) 2COOR5, wherein R5 = H, an easily hydrolyzable ester 

group] , were prepared as intermediates for their use in the 

preparation of cephalosporin antibiotics, such II [Rl = R; Rl = H, OMe; 

R2= H; R3 = H, a neg . charge or together with the C02- group to which R3 

is attached = ester, alkali, alkaline earth metal; R4 = H, substituent useful 

in cephalosporin chemical] . The process of preparing I involves 

reacting 4-halo-2-oxyimino-3-oxobutyric acid with N, N-dimethyl formiminium 

chloride chlorosulfate, in an organic solvent at a temperature ranging from -30 

°C to -15 °C. Thus, reaction between I and 

7-aminocephalosporanic acid in CH2C12 containing hexamethyldisilazane, gives 
7- [4-bromo-2 (Z) -methoxyimino-3 -oxobutyramido] -cephalosporanic acid, which 
was reacted with thiourea to afford cefotaxim. The cephalosporins that 
may be prepared from the intermediate include eefdinir, 
cefditoren pivoxil, cefepime, cefetamet pivoxil, cefixime, cefmenoxime, 
cefodizime, cefoselis, cefotaxime, cefpirome, cefpodoxime proxetil , 
cefquinome, ceftazidime, cefteram pivoxil , ceftiofur, ceftizoxime, 
ceftriaxone and cefuzonam. 
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AB The present invention discloses a process for preparing 

cefdinir [I; Rl = H; R2 = C02H (II)] and its monohydrate via 
condensing 7-amino-3-cephem-4-carboxylic acid with III (X = ester, 
thioester, halo, etc.) in the presence of a tertiary amine and an organic 
solvent, followed by treatment with a base to produce I [Rl = C(Ph)3; R2 = 
carboxylate ion (IV)] , and hydrolyzing IV, using an acid in the presence 
of a solvent, to produce II. Thus, reaction between III (X = OH) and 
2-mercapto-5-phenyl -1 , 3 , 4 -oxadiazole yielded 2 -mercapto-5 -phenyl -1 , 3,4- 
oxadiazolyl- (Z) - (2-aminothiazol-4-yl) -2- ( trityloxyimino) acetate, which, 
on condensation with 7-amino-3-vinyl-3-cephem-4-carboxylic acid and 
subsequent hydrolysis, afforded II. 
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AB The present invention describes dif luorothioacetamide oxazolidinones 

(shown as I; R is -CH2- or -CH2CH2-; R2 and R3 = H or F; X is -N- or -CH-; 
Y is -SO-, -S02-, or -SONR4-; and R4 is H or Cl-4alkyl; e.g. II) as novel 
antibacterial agents (no data) , and antimicrobial combination therapies 
for combating infective diseases caused by gram-pos . and gram-neg. 
bacteria. A method of preparation is claimed and 31 example 
prepns. are included. For example, 2 , 2-dif luoro-N- [ [ (5S) -3- [3- 
f luoro-4- ( (Z) -l-imino-l-oxidohexahydrothiopyran-4-yl)phenyl] -2-oxo-l, 3- 
oxazolidin-5-yl] methyl] ethanethioamide was prepared from 

[ [ (5S) -3- [3-fluoro-4- ( (Z) -1 -imino- l-oxidohexahydrothiopyran-4 -yl ) phenyl] -2- 
oxo-l,3-oxazolidin-5-yl] methyl] amine and 0- (3 , 3-diphenylpropyl ) 
dif luoroethanethioate (prepared from dif luoroacetic acid and 
3, 3-diphenyl-l-propanol in Et20 in the presence of 4 -dimethylaminopyridine 
and diisopropyl carbodiimide) in MeOH/CH2C12 . In another example (method 
not claimed) , II was prepared in 3 steps starting from 

(5S) -5- [ (acetylamino) methyl] -3- [3 -f luoro-4- [1- (methyl imino) -1-oxido-l , 4 - 
thiazinan-4-yl] phenyl] -1 , 3-oxazolidin-2-one and involving intermediates 
(5S) -5- (aminomethyl) -3- [3 -f luoro-4- [1- (methyl imino) -1-oxido-l , 4 -thiazinan- 
4 -yl] phenyl ] -1 , 3-oxazolidin-2 -one (by acetyl removal) and 

2, 2-dif luoro-N- [ [ (5S) -3- [3-fluoro-4- [1- (methyl imino) -1 -oxido-1 , 4 -thiazinan- 
4-yl]phenyl] -2-oxo-l , 3-oxazolidin-5-yl] methyl] acetamide (by condensation 
with dif luoroacetic acid) and involving oxo conversion to thioxo using 
Lawesson's reagent in the final step. 
REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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PUBLISHER: Editions Scient if iques et Medicales Elsevier 
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AB Cefdinir, a broad spectrum third-generation cephalosporin for 
oral administration, was prepared by the following 
synthetic pathway: synthesis of diphenylmethyl 
7p-amino-3 -vinyl -3-cephem-4 -carboxylate hydrochloride from 
7-aminocephalosporanic acid (7-ACA) , preparation of sodium 
2- (2-tritylaminothiazol-4-yl) - (Z) -2- (tritylhydroxyimino) acetate from Et 
acetoacetate, coupling of both intermediaries to obtain diphenylmethyl 
70- [2- (2-tritylaminothiazol-4-yl) - (Z) -2 -tritylhydroxyimino] -3-vinyl-3- 
cephem-4 -carboxylate and final cleavage of trityl and diphenylmethyl 
protective groups. This procedure allows to obtain better yields of 
cefdinir and to avoid the use of diketene during the 
synthesis of this antibiotic by the previously reported method. 

REFERENCE COUNT: 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Cefdinir was synthesized via the condensation of 
2- (2-aminothiazol-4-yl) -2- (Z) - (acetyinmino) acetyl chloride with 
7-amino-3-vinyl-3-cephem-4-carboxylic acid. Under the optimization 
reaction conditions 60% total yield was achieved. 



CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



L6 ANSWER 8 OF 12 CASREACT COPYRIGHT 2005 ACS on STN 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



135:3 03724 CASREACT 

Preparation of 3-vinylcephem compound from 

protected compounds 

Kameyama, Yutaka; Fukae, Kazuhiro 

Ohtsuka Chemical Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 5 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



JP 2001294590 
WO 2001079211 
W: CN, KR 
RW: AT, BE, 
PT, SE 
EP 1273587 

R: AT, BE, 
IE, PI, 
CN 1134445 
HK 1048112 
PRIORITY APPLN. INFO 

OTHER SOURCE (S) : 
GI 



A2 20011023 
Al 20011025 



APPLICATION NO. DATE 



JP 2000-111448 
WO 2001-JP3182 



20000413 
20010413 



CH, CY, DE, DK, ES, FI , FR, GB, GR, IE, IT, LU, MC, NL, 



Al 



20030108 



EP 2001-919924 20010413 
CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
CY 

CN 2001-800920 
HK 2003-100146 
JP 2000-111448 
WO 2001-JP3182 



. B 
Al 



20040114 
20041126 



20010413 
20030107 
20000413 
20010413 



MARPAT 135:303724 



/ Structure 5 in file .gra / 



AB Cefdinir is prepared by treatment of protected 

. 3-vinylcephem compds . ' I [R1-R3 = H, (un) substituted arylmethyl; Rl = R2 = 
R3 * H] with perhalogenic acid and organic protonic acid in organic 
solvent. Thus, I (Rl = R3 = H, R2 = trityl) was treated with HC104 and 
HC02H at 30° for 1 h in CH2C12 to give 95% cefdinir. 
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Synthesis and antibacterial activities of 
novel C{3) -aminopyrimidinyl substituted cephalosporins 
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Mu-Yong; Paek, Kyung-Sook 

Life Science R&D, Research Park, L G Chemical Ltd., 
Taejon, 305-380, S. Korea 
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Japan Antibiotics Research Association 

Journal 
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/ Structure 6 in file .gra / 



AB A new class of cephalosporins with C (3) -aminopyrimidinyl thio substituents 
was prepared and found to exhibit well balanced activities against 
Gram-neg. and Gram-pos. bacteria. The MIC data on some of these new 
p-lactams, e.g., I and II, prove that this type of cephalosporin 
deserves further evaluation as new antibiotics against respiratory tract 
pathogens . 

REFERENCE COUNT: 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Synthesis and biological evaluation of new 
oral carbapenems with 1 -methyl -5 -oxopyrrolidin-3 - 
ylthio moiety 
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Journal of Antibiotics (1999), 52(10), 900-907 
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Japan Antibiotics Research Association 
Journal 
English 

The synthesis and biol . properties of ip-methylcarbapenems 
with l-methyl-5-oxopyrrolidin-3-ylthio group at the C-2 position were 
studied. The sodium (1R, 5S, 6S) -6- [ (R) -1 -hydroxy ethyl] -1 -methyl -2- [ (R) -1- 
methyl -5 -oxopyrrolidin-3 -ylthio] -l-carbapen-2-em-3 -carboxylate and its 
(S) -isomer at the 2-position show potent and well-balanced antibacterial 
activity. The pharmacokinetic parameters of the pivaloyloxymethyl esters 
• of these two carbapenems were compared in mice. The in vivo potency of 
these carbapenems was compared with that of cefdinir. Good in 
vivo efficacy of these ester prodrugs reflected the high and prolonged 
blood levels in parent drugs achieved after oral administration to mice. 
REFERENCE COUNT: 14 THERE ARE 14 CITED REFERENCES AVAILABLE FOR THIS 
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/ Structure 7 in file .gra / 



AB Cefdinir I (R = H) , a cephalosporin antibiotic, was 

prepared in an excellent color and purity and with a good yield. 
Cefdinir was prepared by N-acylation of 

7-amino-3-vinyl-3-cephem-4-carboxylic acid with thio ester II (Z = 
2-benzothiazolylthio) and crystallization of the resulting ester with 
4-MeC6H4S03H 

and Me2NCOMe to form crystals of I (R = CPh3) .4-MeC6H4S03H.2Me2NC0Me, 
which were then converted to cefdinir with the use of formic 
acid. Formation of the cefdinir amide linkage was also 
accomplished starting from phosphoryl ester II [Z = 0P(0) (OEt)2] . 
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AB The synthesis of 7P- [ (Z) -2- (aminothiazol-4-yl ) -2- 

hydroxyiminoacetamido] cephalosporins I (R = H, Me, Et, C. tplbond. CH, 

CH : CHMe , MeO, MeS, EtS, SCH:CH2) modified at the C-3 position of a cephem 

nucleus and the effect of the C-3 substituents on the antibacterial 

activity and oral absorbability are discussed. The cephems having a C-3 

substituent such as 1-propenyl, ethyl thio and vinyl thio group as well as 

FK482 (cefdinir) exhibited excellent antibacterial activities 

against both Gram-pos . and Gram-neg. bacteria. However, those compds . 

showed poor absorption rate after oral administration in rats. It is 

concluded that the vinyl moiety at the 3-position is necessary to display 

fairly oral absorptivity in a series of 70- [ (Z) - (2-aminothiazol-4-yl) - 

2 -hydroxy iminoacetamido] cephems . 
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method for preparation 

Dandala, Ramesh; Sivakumaran, Meenakshi sunderam 
India 

U.S. Pat. Appl . Publ . , 11 pp., Cont . -in-part of U.S 

Ser. No. 634,978. 

CODEN: USXXCO 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



US 2005137182 
US 2004242556 
PRIORITY APPLN. INFO. 



Al. 
Al 



20050623 
20041202 



APPLICATION' NO. 

US 2004-976230 
US 2004-634978 
IN 2003-MA440 
US 2004-634978 



DATE 



20041029 
20040224 
A 20030602 
A2 20040224 



AB 



The present invention relates to novel crystalline form of Cefdinir, 
7P- [ (Z) -2- (2-amino-4-thiazolyl) -2-hydroxyiminoacetamido] -3-vinyl-3- 
cephem-4-carboxylic acid, herein referred as cefdinir crystal B, processes 
for preparing cefdinir crystal B, and the incorporation of cefdinir crystal B 
in pharmaceutical compns . A process for preparing crystalline cefdinir 
crystal B 

comprises the steps of: reacting crystals A of cefdinir in water with 

trif luoroacetic acid at about 35-40°C to form cefdinir 

trif luoroacetic acid salt; optionally isolating the cefdinir 

trif luoroacetic acid salt; neutralizing the cefdinir trif luoroacetic acid 

salt by treatment with a base in water at a temperature between about 0- to 

30°C; and isolating cefdinir crystal B by filtration. 
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The invention relates to a preparation of novel pyridine salt of 
7- [2- (2-aminothiazol-4-yl) -2 -hydroxyiminoacetamide] -3-vinyl-3-cephem-4 
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carboxylic acid (cefdinir) , useful for the treatment of bacterial 
infections (no biol . data) . The solubility of cefdinir in pyridine was 
estimated 

A suspension of cefdinir in pyridine was allowed to stand at room temperature 
After 1 wk, the solid from the suspension was separated and the powder X-ray 
diffraction pattern, 1H NMR, TGA, and IR spectrum of the moist solid were 
generated. 
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IN 2003- 


DE711 


A 20030520 


AB The invention relates tc 


» a 


new 


crystalline 


form of 


cefdinir. 


More 


particularly, it 


. relates 


to 


the preparation 


of 


new 


crystalline 


form of 



cefdinir, 

referred to as 'Form R' and pharmaceutical compns . that include the 'Form 
R' . It also relates to a method of treatment of infectious diseases 
comprising administration of the 'Form R 1 . The Form R was obtained from 
crystalline cefdinir K salt. 



REFERENCE COUNT 
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RECORD . ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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/ Structure 9 in file .gra / 



AB A process was disclosed for the preparation of the intermediate thioester, 
2-mercapto-benzothiazolyl (Z) -2- (2-amino^4-thiazblyl) -2- 
acetyloxyiminoacetate (I), and its subsequent amidation reaction with 
7-amino-3-vinyl-3-cephem-4-carboxylic acid II (R = H) or a corresponding 
cephem ester, such as II (R = C6H4-4-OMe, C6H4-4-N02, CHPh2) , to form the 
P-lactam antibiotic Cefdinir (III) . 
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Novel crystalline form of cefdinir 
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AB The present invention relates to novel crystalline form of cefdinir (cefdinir 
Crystal B; water content of 5.5 to 7.0% by weight), process to prepare it and 
the use of cefdinir Crystal B in pharmaceutical compns . A process for 
preparing crystalline cefdinir Crystal B comprises the steps of (i) reacting 
cefdinir Crystal A in water with trif luoroacetic acid at 35 to 40° 
to form cefdinir trif luoroacetic acid salt (CTFA salt) , (ii) optionally 
isolating the CTFA salt, and (iii) neutralizing the CTFA salt by treatment 
with a base in water at a temperature between 0° and 30°, 
isolating cefdinir Crystal B by filtration. A pharmaceutical composition 
comprises a therapeutically effective amount of cefdinir Crystal B and a 
pharmaceutical ly acceptable carrier. 
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AB Disclosed is a novel crystal (B-type crystal) of 7- [2- (2-aminothiazole-4- 
yl) -2-hydroxyiminoacetamido] -3-vinyl~3-cephem-4-carboxylic acid (a syn 
isomer) , characterized in that it exhibits peaks at diffraction angles 
shown in the following Table 1, in its powder X ray diffraction pattern; 
Table 1 Diffraction Angle 20 (°) approx. 11.7 approx. 16.1 
approx. 18.6 approx. 21.2 approx. 22.3 approx. 24.4 approx. 26.2 and a 
method for preparing the novel crystal which comprises forming a crystal from 
a solution at a temperature of -5 to 5°C in an acidic state. The crystal is 
not bulky, exhibits good stability and good f ilterability , and is 
excellent in the solubility toward water, and thus can be prepared with ease. 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS 
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AB Novel 4-halo-2-oxyimino-3-oxo-butyric acid-N, N-dimethyl f ormiminium 

chloride chlorosulfate derivs . , such as XCH2COC( :NOR) COS020CH:NMe2Cl I [X 
= CI, Br; R = H, alkyl, an easily removable hydroxyl protective group, 
CH2COOR5, C(CH3) 2COOR5, wherein R5 = H, an easily hydrolyzable ester 
group] , were prepared as intermediates for their use in the preparation of 
cephalosporin antibiotics, such II [Rl = R; Rl = H, OMe; R2 = H; R3 = H, a 
neg. charge or together with the C02- group to which R3 is attached = 
ester, alkali, alkaline earth metal; R4 = H, substituent useful in 
cephalosporin chemical] . The process of preparing I involves reacting 
4-halo-2-oxyimino-3-oxobutyric acid with N, N-dimethyl f ormiminium chloride 
chlorosulfate, in an organic solvent at a temperature ranging from -30 °C to 
-15 °C. Thus, reaction between I and 7-aminocephalosporanic acid 
in CH2C12 containing hexamethyldisilazane, . gives 7- [4-bromo-2 (Z) -methoxyimino 
3-oxobutyramido] -cephalosporanic acid, which was reacted with thiourea to 
afford cefotaxim. The cephalosporins that may be prepared from the 
intermediate include cefdinir, cefditoren pivoxil, cefepime, cefetamet 
pivoxil, cefixime, cefmenoxime, cefodizime, cefoselis, cefotaxime, 
cefpirome, cefpodoxime proxetil, cefquinome, ceftazidime, cefteram 
pivoxil, ceftiofur, ceftizoxime, ceftriaxone and cefuzonam. 
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AB Cefdinir salts, such as I.nH3P04 [Rl, R2 = H; n = 1 - 3 (II)], the 

hydrates and solvates thereof, were prepared from cefdinir intermediates, I 
(Rl = benzhydryl, trityl, p-methoxybenzyl ; R2 = benzhydryl, tert-Bu, 
p-methoxybenzyl) , or crude cefdinir I (Rl, R2 = H) by the treatment with 
phosphoric acid. Thus, I (Rl = CPh3, R2 = H) was dissolved in 85% 
phosphoric acid and acetonitrile, and reaction mixture was heated at 
45°C for 2 h, to afford cefdinir phosphate. The use of II for the 
preparation and purification of cefdinir is also disclosed. 
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The present invention discloses a process for preparing cefdinir [I; Rl = H; 
R2 = C02H (II)] and its monohydrate via condensing 7-amino-3-cephem-4- 
carboxylic acid with III (X = ester, thioester, halo, etc.) in the 
presence of a tertiary amine and an organic solvent, followed by treatment 
with a base to produce I [Rl = C(Ph)3; R2 = carboxylate ion (IV) ], and 
hydrolyzing IV, using an acid in the presence of a solvent, to produce II. 
Thus, reaction between III (X = OH) and 2 -mercapto-5 -phenyl -1 , 3 , 4 - 
oxadiazole yielded 2-mercapto-5-phenyl-l,3,4-oxadiazolyl- (Z) - (2- 
aminothiazol-4-yl) -2- (trityloxyimino) acetate, which, on condensation with 
7-amino-3-vinyl-3-cephem-4-carboxylic acid and subsequent hydrolysis, 
afforded II . 
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. AB Disclosed are salts of the general formula (I) wherein Rl is H or an 

amino -protecting group, R2 is and OH-protecting group, and B is NH3 or an 
organic base, and a process for the preparation thereof. These salts are 
useful 
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AB A process is claimed for the synthesis of 7- [2- (2-aminothiazol-4-yl) -2- 
(methylcarbonyloxyimino) acetamido] -3-vinyl-cephem-4 -carboxylic acid (I) , 
in the form of a crystalline salt, such as I.HX [X = C1-, HS04-,RY03-, H2NS03-, 
1/2(S04)2-; R = alkyl, aryl ; Y = S, P] , and their use in the preparation of 
pure cefdinir. Thus, a reactive derivative of syn-2- (2-aminothiazol-4-yl) 2- 
(methylcarbonyloxyimino) -acetic acid, e.g., syn-2- (2-aminothiazol-4-yl ) 2 - 
(methylcarbonyloxyimino) -acetic acid mercapto-benzothiazolyl ester is 
reacted with 7-amino-3 -vinyl -3 -cephem-4 -carboxylic acid in silylated form 
to obtain I, in which the carboxylic acid is optionally silylated. In 
another aspect, the present invention relates to salt of I, optionally in 
crystalline form, wherein the salt is selected from the group consisting of 
phosphate, hydrogen phosphate, mesylate, tosylate, sulfate, hydrogen 
sulfate and sulfamate. 
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Cefdinir, a broad spectrum third-generation cephalosporin for oral 
administration, was prepared by the following synthetic pathway: synthesis 
of diphenylmethyl 7P-amino-3-vinyl-3-cephem-4-carboxylate 

hydrochloride from 7-aminocephalosporanic acid (7-ACA) , preparation of sodium 
2- (2-tritylaminothiazol-4-yl) - (Z) -2- (tritylhydroxyimino) acetate from Et 
acetoacetat'e, coupling of both intermediaries to obtain diphenylmethyl 
7P- [2- (2-tritylaminothiazol-4-yl) - (Z) -2 -tritylhydroxyimino] -3-vinyl-3- 
cephem-4-carboxylate and final cleavage of trityl and diphenylmethyl 
protective groups. This procedure allows to obtain better yields of 
cefdinir and to avoid the use of diketene during the synthesis of this 
antibiotic by the previously reported method. 
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AB Compns. comprising polypeptides and drugs covalently attached to the 
polypeptide are disclosed. Also provided is a method for delivery of 
these drugs to a patient comprising administering to the patient a composition 
comprising a polypeptide and a drug covalently attached to the 
polypeptide. Also provided is a method for protecting drugs from degradation 
comprising covalently attaching them to a polypeptide. Also provided is a 
method for controlling release of drugs from a composition comprising 
covalently attaching them to the polypeptide. 
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Journal 
Chinese 

A HPLC method for the determination of cefdinir and its related substances was 
established. A C18 column (250 mm + 4.6mm, 5\xm) was used. The 
mobile phase was the mixture of 0.025 mol-L-1 di-ammonium hydrogen 
phosphate adjusted to pH 5.0 with phosphoric acid and acetonitrile 
(89:11) . The UV detection wavelength was 225 nm. The method was proved 
to be selective for separation of cefdinir, its byproducts, degradation 
products 

and E-isomer. The method is simple and selective, and suitable for the 
determination of cefdinir and its impurities. 
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AB High purity cefdinir is prepared in a high yield by a process comprising the 
steps of: treating a cefdinir intermediate with a formic acid-sulfuric 
acid mixture or a formic acid-methanesulfonic acid mixture to obtain a 

crystalline 

salt of cefdinir I [HX = H2S04, MeS03H] and reacting the crystalline salt with 
a base in a solvent. Thus, crystalline cefdinir. TsOH.2DMAC was prepared by an 
amidation reaction of (Z) -2-amino-a- [ (triphenylmethoxy) imino] -4- 
thiazoleethanethioic acid S-2-benzothiazolyl ester with 
7-amino-3-vinyl-3-cephem-4-carboxylic acid using Bu3N in 

N, N-dimethylacetamide (DMAC) , followed by treatment with TsOH. Crystalline 
cefdinir .TsOH. 2DMAC was converted to crystalline cefdinir . H2S04 in 91% yield 
using 90% HC02H, 98% H2S04 and MeCN. 99.9% Pure cefdinir was then 
obtained by suspending crystalline cefdinir . H2S04 in H20 and adjusting the pH 
to 3.4 to 3.6 using Na2C03 . Also, 99.8% pure cefdinir was prepared via a 
similar sequence in which the intermediate salt was cefdinir .MeS03H. 
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AB Disclosed is a novel process for industrially producing an anhydrous 

2- (2-aminothiazol-4-yl) -2 -hydroxy iminoacetic acid (I; Rl = acyl , protected 
carboxy-lower alkyl , alkyl) which is characterized in that I hydrate is 
treated in ketone solvent or MeCN. Anhydrous I is reacted with halogenating 
agent such as PC15, converted into acid chloride, and then reacted with 
7-aminocephem compound to prepare a broad spectrum antibacterial agent (no 
data) . An amount of halogenating agent required is reduced to .apprx.l to 
1.2 equiv compared to .apprx.3 equiv when I hydrate is used. Thus, 20.0 g 
syn-2 - (2-aminothiazol -4-yl ) -2 -acetoxyiminoacetic acid (II) dihydrate was 
suspended in 200 mL acetone with stirring and heated under reflux at 
55-56° for 1 h, and cooled at 5°, followed by filtration of 

precipitated crystals, an washing and vacuum-drying, to give 16.4 g anhydrous 
crystals of II. II (12.5 g) was suspended in 125 mL CH2C12 with stirring, 
cooled at -20 to -25°, treated with 13 . 6 g PC15, and allowed to 
react at the same temperature, followed by filtration of precipitated 
crystals, washing 

with CH2C12, and vacuum-drying, to give 14.6 g 2- (2-aminothiazol-4-yl) -2- 
(acetoxyimino) acetyl chloride hydrochloride (III). 7-Amino-3-vinyl-3- 
cephem-4-carboxylic acid (4.52 g) and 10.2 g 1 , 3 -bis (trimethylsilyl ) urea 
were suspended in 8 0 mL EtOAc, heated under reflux for 120 h for 
silylation, cooled at -20°, followed by adding 6.25 g III, and the 
resulting mixture was allowed to react for 30 min to give 95% 
7- [syn-2- (2-aminothiazol -4-yl) -2- (acetoxyimino) acetamido] -3-vinyl-3-cephem- 
4-carboxylic acid. 
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AB Cefdinir is prepared by treatment of protected 3-vinylcephem compds. I 
[R1-R3 = H, (un) substituted arylmethyl; Rl = R2 = R3 * H] with 
perhalogenic acid and organic protonic acid in organic solvent. Thus, I 
R3 = H, R2 = trityl) was treated with HC104 and HC02H at 30° for 1 
h in CH2C12 to give 95% cefdinir. 



(Rl = 
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p-lactam is crystallized from a nitric acid solution E.g., at 20°, 
cefaclor monohydrate (11.0 g) was suspended in water (55 mL) and 4M HN03 
(8.1 g) was added to give a pH of 1.0. In order to dissolve all material, 
water (31 mL) was added while the pH was maintained at 1.0 using 4M HN03 
(2.5 g) . Cefaclor monohydrate was crystallized by adding a 25% solution of 

NH40H 

(3.8 mL) until the pH value of 6.2 was reached. The crystals thus 
produced were isolated by filtration, washed with water and dried under 
vacuum to give 8.8 g cefaclor monohydrate. The mother liquor (110 g) 
contained 2.2 g of dissolved cefaclor monohydrate. 
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/ Structure 18 in file .gra / 



AB Cefdinir I (R = H) , a cephalosporin antibiotic, was prepared in an excellent 
color and purity and with a good yield. Cefdinir was prepared by 
N-acylation of 7-amino-3-vinyl-3-cephem-4-carboxylic acid with thio ester 
II (Z = 2-benzothiazolylthio) and crystallization of the resulting ester with 
4-MeC6H4S03H and Me2NCOMe to form crystals of I (R = CPh3) .4- 
MeC6H4S03H.2Me2NCOMe, which were then converted to cefdinir with the use 
of formic acid. Formation of the cefdinir amide linkage was also 
accomplished starting from phosphoryl ester II [Z = OP (0) (OEt ) 2] . 
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(Z) -2- (2-Aminothiazol-4-yl) -N- (2-hydroxyethyl) -2- (hydroxy imino) acetamide 
(HL) has been employed as a model compound for a cephalosporin antibiotic, 
Cefdinir. A trinuclear Fe(III) complex [Fe3L6] CI [OH] 2 (1) was obtained 
from a MeOH solution containing HL and FeC13 and its structure determined by 



AUTHOR ( S ) : 



CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



x-ray 



crystallog.: monoclinic, space group P21/n, a 15.559(1), b 19.295(2), c 
10.963(1) A, p 101.29(1)°, Z = 2. The mol . structure 

contains a linear Fe (1) -Fe (2) -Fe (1 1 ) arrangement, the central atom Fe(2) 
being an inversion center. Atom Fe(l) is coordinated to three mols. of L 
through the thiazole and oximate N atoms to form Fe(l)L3, and Fe(2) to six 
oximate O atoms of the two Fe(l)L3 units. The two Fe(l)L3 units are 
bridged by the central Fe atom Fe(2) . The Moessbauer spectrum of 1 gave 
an apparent doublet signal consisting of two doublets, A and B, assigned 
to Fe(l) and Fe(2), resp. The isomer shifts 5 of these doublets are 
the same (0.26 mm s-1) , and are typical for high-spin Fe(III) . The 
reflectance spectrum did not show any intervalence bands. These spectral 
data indicate that the three Fe atoms are high-spin Fe(III). The compound 
coordinates to Fe(III) via the thiazole ring N atom and the oximate N atom 
(2N mode) in MeOH which is different from that in H20, where L prefers to 
coordinate to an Fe(III) through the oximate 0 atom and the amide 0 atom 
(20 mode) . 
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AB A review with 32 ref s . on the structure-activity relationships, biol . 
properties and synthesis of two new oral cephalosporin antibiotics, 



Searched by Mary Jane Ruhl Ext. 22524 



Page 26 



Berch 10/661,148 



26/07/2005 



cefixime (I) and cefdinir (II) . The antibacterial activity and mechanisms 
of intestinal absorption of I and II are described. 

L10 ANSWER 24 OF 32 CAPLUS COPYRIGHT 2005 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



1993:22086 CAPLUS 
118:22086 

Preparation of thiazoleacetic acid derivatives as* 
intermediates for cephalosporins 

Kobori, Takeo; Yamamoto, Rumi; Fujita, Mikako; Hiyama, 
Tamejiro; Nagate, Takatoshi 

Sagami Chemical Research Center, Japan; Taisho 
Pharmaceutical Co., Ltd. 
Jpn. Kokai Tokkyo Koho, 8 pp. 

CODEN: JKXXAF 
Patent 
Japanese 
1 



PATENT NO. 



JP 04173781 
PRIORITY APPLN. INFO 
GI 



KIND DATE 



A2 



19920622 



APPLICATION NO 

JP 1990-298660 
JP 1990-298660 



DATE 



19901102 
19901102 



/ Structure 20 in file .gra / 



AB The title compds . , e.g., I, and their salts and reactive derivs . are 

prepared A mixture of HC02H and AcOH were heated with stirring at 50°, 

and then treated with amino derivative II at room temperature to give 82% I, 

which 

was suspended in CH2C12 and treated with POC15 at -5°, and the 
resultant and chloride was treated with cephem derivative III and 
bis (trimethylsilyl) acetamide in CH2C12 at 5° to give 90% cephem 
amide derivative IV. 
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AB 



III 



Benzothiazolethiol esters (I; Rl = H, protecting group) are prepared as 
intermediates for antibacterial cephalosporin derivs . Tritylation of 
C1CH2C0C( :NOH) C02Et followed by cyclocondensation with thiourea gave 34% 
thiazole derivative II, which was saponified and then reacted with disulfide 

in the presence of N-methylpyrrolidone, N-methylmorpholine, and (EtO)2P in 
MeCN at room temperature and 0° to give 63% syn-I (Rl = Ph3C) (IV) . 
Reaction of IV with (Z) -V in THF at 25° gave 89% (Z)-syn-VI. 
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AB The title compds. [I; Q = H, RCO; R = (cyclo) alkyl , alkenyl, 

(un) substituted (hetero) aryl , etc.; Rl = alkenyl, 4-(MeO)C6H4, etc.], 
their esters, salts, etc., were prepared by substitution of I (Rl = OS02CF3) 
with RlSnBu3. Thus, the diphenylmethyl ester of I (Q = PhCH2CO) (II; Rl = 
OS02CF3) (preparation given) was stirred 5.5 h at 50° and 16 h at room 
temperature with 4- (MeO) C6H4SnBu3 in 1 -methyl -2 -pyrrol idinone containing ZnC12, 
tris (2-furyl)phosphine, and [ (PhCH: CH) 2 CO] 2Pd to give II [Rl = 
4-(MeO)C6H4] which had MIC of 4 and 2 g/mL against Streptococcus faecalis 
and Escherichia coli, resp. 
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/ Structure 22 in file .gra / 



AB The title compds . [I; Rl = organic residue; R2 = (protected) C02H; R3 = H, 
acyl] are prepared MeC (OSiMe3) :NSiMe3 and cephem II were dissolved in THF 
and stirred with syn-III (preparation given) at 0-5° to give 85.1% syn-I 
(Rl = vinyl, R2 = C02H, R3 = Ac), which was hydrolyzed with NH4C1 in MeOH 
to give 70.0% syn-I (Rl = vinyl, R2 = C02H, R3 = H) . 
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AB The title compds . [I; Q = H, Me3C02C / silyl protective group, acyl group 
of a known 7-acylamino cephalosporin antibiotic; R = H, Ph2CH; Rl = aryl, 
heteroaryl, -alkynyl, (un) substituted 1-alkenyl, (un) conjugated 
1-polyalkenyl] were prepared by substitution of I (Rl = CF3S020) with, e.g., 
alkenyltrialkylstannanes . Thus, I (Q = PhCH2CO, R = Ph2CH, Rl = CF3S020) 
(preparation given) was stirred 16 h with (Z) -MeCH: CHSnBu3 in THF containing 
tri (2-furyl)phosphine, [ (PhCH : CH) 2CO] 2Pd, and ZnC12 to give 65% title 
compound II which had MIC of 0.016 ug/mL against Staphylococcus 
pyrogenes . 
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AB The title compds. [I; Q = H, RCO; R = (un) substituted Cl-20 aryl, 

heteroaryl, alkyl, etc.; Rl = 1-alkenyl, (un) conjugated polyalkenyl, 
1-alkynyl, aryl, heteroaryl; R2 = H, CHPh2] were prepared by condensation of 
I (Rl = OS02CF3) (II) with hydrocarbyltrialhylstannanes in the presence of 
a Pd compound and a phosphine. Thus, II (Q = PhCH2CO, R2 = CHPh2) was 
stirred 19 h with Me2C:CHSnBu3 in 1 -methyl -2 -pyrrol idinone containing ZnC12, 
tri (2- furyl) phosphine and [ (PhCH: CH) 2CO] 2Pd to give 66% title compound III 
which had MIC of 0.03 to >125 g/-mL against 13 organisms, e.g., 4 g/mL 
(sic) against Streptococcus faecalis. 
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/ Structure 24 in file .gra / 



AB BMY-28232 ( I , R = Rl = H, R2 = Me) its 3-alkenyl analogs I (R = Rl = H, R2 
= Et, H) and O-substituted derivs . I (R = Me, CHMe2CH2C.tplbond.CH, allyl, 
CH2C02H, Rl = H, R2 = Me) were prepared The oral pharmacokinetics and in 
vivo activities of (I, R = H, Rl = CHMeOAc, R2 = Me) and its analogs I (R 
- H, Rl = CHMe02CR3, 5 -methyl -2 -oxo-1 , 3 -dioxoben-4 -ylmethyl ; R2 = Me; R3 = 
cyclohexylmethyl , cyclohexyloxy , OEt) were determined The 3-alkenyl groups 
were introduced by the Wittig reaction of the ylide prepared from the 
3-chloromethylcephem to afford the Z and E isomers of the 3-side chain. 
The 0-substituted derivs. were prepared by 7-N-acylation of the 
7-aminocephem with the O-substituted side chain acids. The esters were 
prepared by esterif ication of BMY-25232. BMY-28232 was the most active 
among the 3-alkenyl analogs tested against Gram-neg. organisms and much 
more active than the O-substituted derivs. against Gram-pos . bacteria. 
BMY-28271 showed good oral bioavailability (66%) and good in vivo efficacy 
in mice against infections of Staphylococcus aureus Smith (PD50, 0.68 
mg/kg) and Escherichia coli Juhl (0.54 mg/kg) . 
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/ Structure 25 in file .gra / 



AB The title compound (I) was prepared in a crystalline form and characterized by 
its 

x-ray diffraction pattern. Cephemcarboxylate II (Rl = H # R2 = CPh2) was 
stirred 30 min at -10 to 0° with CI CH2 C0CH2 C0C1 (preparation given) in 
AcNMe2 to give II (Rl = C1CH2COCH2CO, R2 = CPh2) which was stirred with 
NaN02 in CH2C12 containing HOAc to give, after saponification, II [Rl = 
C1CH2C0C( :NOH)CO, R2 = H] . The latter was stirred 6 h with (H2N)CS in H20 
containing NaOAc maintained at pH 5.5-5.7 by addition of aqueous NH3 to give 

after 

chromatog. and acidification, crystallization I. 
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AB FK 482 (I) was prepared from the aminocephem by reaction with 

BrCH2COCH2COBr, nitrosation, and cyclization with thiourea. I has 
superior bactericidal activity to cefixime, cefaclor, and amoxicillin. 



Searched by Mary Jane Ruhl Ext. 22524 



Page 32 



*- 



Berch 10/661,148 26/07/2005 



=> d his ful 



LI ( 1) SEA ABB = ON CEFDINIR/CN 

L2 ( 448) SEA ABB = ON LI OR ?CEFDINIR? 

L3 ( 102) SEA ABB=ON L2 AND (?PREP? OR ? SYNTH? OR ?PURIF? OR ?CRYSTALLIZ 

?) 

L4 ( 89) SEA ABB = ON L3 AND ?PREP? 

L5 83 SEA ABB=ON L4 AND ( PRD<2003 0912 OR PD<20030912) 



FILE 'CASREACT' ENTERED AT 10:20:23 ON 26 JUL 20Q5 
L6 12 SEA ABB = ON L2 AND ?PREP? 




FILE 'REGISTRY' ENTERED AT 10:21:12 ON 26 JUL 2005 
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New CAS Information Use Policies, enter HELP USAGETERMS for details. 

******************************************************* 

* * 

* CAS REACT now has more than 9.2 million reactions * 

* ★ 

******************************************************* 
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Some CAS REACT records are derived from the ZIC/VINITI database (1974-1991) 
provided by InfoChem, INPI data prior to 1986, and Biotransformations 
database compiled under the direction of Professor Dr. Klaus Kieslich. 

This file contains CAS Registry Numbers for easy and accurate substance 
identification . 

FILE REGISTRY 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 25 JUL 2005 HIGHEST RN 856925-80-9 
DICTIONARY FILE UPDATES: 25 JUL 2005 HIGHEST RN 856925-80-9 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH JANUARY 18, 2005 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

************************************************ 

* * 

* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 

* * 

*************************************************************** 

Structure search iteration limits have been increased. See HELP SLIMITS 
for details . 

Experimental and calculated property data are now available. For more 
information enter HELP PROP at an arrow prompt in the file or refer 
to the file summary sheet on the web at: 
http : //www. cas . org/ONLINE/DBSS/registryss . html 

FILE CAPLUS 

Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 26 Jul 2005 VOL 143 ISS 5 
FILE LAST UPDATED: 25 Jul 2005 (20050725/ED) 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

This file contains CAS Registry Numbers for easy and accurate 
substance ident i f icat ion . 
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